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PURPOSE:To achieve blue or green light emission using ZnMgSSe compound semiconductor as a clad 
layer by constituting a first clad layer, a first optical waveguide layer, an active layer, a second optical 
waveguide, and a second clad layer with a compound semiconductor shown by an expression and then 
forming the active layer to be a single quantum well layer with a specific thickness. 
CONSTITUTION :By forming a first clad layer 3 and a second clad layer 7 with ZnMgSSe compound 
semiconductor (x=0, b=0) in a compound semiconductor in an expression 1 (0<=x<1, 0<=y<1, 0<=a<1, 
0<=b<1), the title semiconductor laser with SCH structure where blue or green light can be emitted using the 
ZnMgSSe compound semiconductor as the material of a clad layer can be achieved. Besides, an active 
layer 5 has a single quantum well layer 5b which is 2-20nm thick so that the title semiconductor laser has a 
low threshold current. 
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(2) 

1 

±ES*Sl©f ?y HH±icaissn&«i©^*«H 

±iE3fS 1 ©3fc*OT±C»i**ifc«ttJii. 

±Bm 2 ©3fc#»s±c«[ganfcm 2 *n^ro^ 2 © 

*5yFIBfc£WU 

±eai i ©* 5 5/ fs. ±e» 1 ©***». ±G«tt 10 

M. ±BSg 2 ©**^B*5<fc^±ia^ 2©i7 7yFlli 
Zni-.-, Cd. Mg, S. Te» Sei-.-t, Ofcfc 
U 0^x<l, 0^y<l, 0^a<l, Ogb< 
1) ^a***fW»&rt*ii'be, 

±e«ttiitt»-©*?#FJi«ru *>o±bs^# 

FS©J^te2~2 0nmr**£t£!ftS8<2:T5¥8l 
tf-. 

FJfSZnMgSS e^fl;^¥&#a>ef£i?. 

±bb 1 oxmfcm&£zs±.mm 2 ©%**!■» z n s 20 

S e aMfc£1Sj¥*# £fct±Z n S e & 
ffiD, ±ESttJBttZnCdSe#fc£*¥SI##&* 
£ _tGS^ #F® z. t t-r 3 HWIl G 

[»*h 3 ] ±.m{t£®*m#mmtG a a s s«t 

±ESl®i'77l { ittZnSe^f,^5A'i;7 
rP*?>bT±8BGaAsS«±(C««^n. _tBSgl 
C?7? Flf:i3j:tf±ESg2©*5y HlfiO<p^ 
0. 2, 0<q^0. 3©Zni-, Mg, S, S ei-, 
fr$f&K). ±ESl©7tail!gS*5±^±E^2©3t*« 30 
SK0<uS0. lcoZnS. Set-. SfcttZnSe 
>5>Sj£»3. ±fE»ttS«0<z^0. 3©Zm-« Cd 
, S etf>£j£5±G;t^#F/ia>6J&9. ±ES&1©£' 
HI*itfiES2©i'77 F®<h_kES^#FS 
<h©|ia©A>'F3 £ -Y".y7'©gtt0. 2 5eV£l±T» 
0 . ±EffS 1 ©3fc*8tJg:fc«fcU:_hEm 2 ©ftS*igJl t ± 
ES^#Fg fc©m©/t> F* * -7 7©gte 0 . lev 
EUn?»* H £ S*l3!£T*iil*S 1 E«©^«*V- 
if- 

[W#»4] ±B«U©2r5yFJH43J:tf±ESi2«> 40 
?7yHittZnMgSSe 5*0. 
±BS5 1 ©ttHMSJ!*.*: ±E!B 2 ©3t»iSIB Z n M 
gSSe«fli^¥9I^^^D, -hEig&HttZnS 
e ^ft^«j*¥#*fcttZ n S S e £> 
j£<5-tE§T#FB^<pffc?> £ t*w«i:"r*iMwi 1 

b*©#3m*i-— y-. 

5 ] ±.mit&®*mfrmmt g a a s stg-r 

±E$6l©:7 7-y FJKJZnS e*»6j*SA<V7 
rlS^ltlEG a A s Sffi±l:SIsn. ±Efg 1 
^5-; FH*3<£tf±i3Sg2©^5-.y FlittO. lgp 50 
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2 

^0. 4, 0. 15^Q^0. 45©Zm-p Mg, S 
, Sei-, ±ESH1 ©3fc»ifc»fc.ktf±B8§ 

2©^3ISBeO. 0 5^p^0. 15, 0. l^q^ 
0. 2©Zni-, Mg, S, Sei-, a>f>j£D, ±GS 
tt®liZnSe^e,f£S±ES^F f @^e^O. ±E 
» 1 ©* 9 y HJi*J:«±B» 2^=7v F® i±ES 
^#Fl<h©Bi]©A'>F#*>:/7©Mtt:0. 25eVH 
±TN6 0. ±Emi©*«S£l*<tiy:±E^2©7t«iS 
S fc±E4T ffFitCK©/0 F*-v ^^©S^O. 
1 eV«±T**Cift<MteT*ll#9llE«© i N* 

[M&B 6 3 ±Efc^tl*«ftSffi(*G a A s SIT? 
abO, ±ESlffl?7y HlttZnSe^^S^? 
rI^LT±faGaAs£fi±l:fflSSn, ±ES& 1 
©^5y FS*3«fc!y;±E^2©i7 7>y FS«0. 15^ 
pSO. 5, 0. 2£q^0. 55©Zm-» Mg, S 

, set-, ±Em i <DytmwL®&&v.tmm 

2Oyt&tiimU0. l^P^O. 2, 0. 15^q^ 
0. 2 5©Zni- P Mg, S, Sei-, ■frbfSi.X). ±E 
fStf-JgfctO. Ol^u^O. IfflZnS, Sei-. A>e> 
*«±E«?#FJi*»6rtO. ±ESSl©i^y FB* 
^^182120^77 Fet±E»T-#FJft©M©A 
>H^f^OlB0. 2 5eVHiT*!). ±B*1 
©7t«iS@* ±tf±ESg 2 ©7fc3J&® i:±E«^#F® 
tfflffl©/O^ty/©itt0. 1 e VEUiTi&SC: 
t^^t-rssf 1 E*©¥*#l'-1f-. 

ttS!©^l©^7-y FHt, 

_kE?g 1 ©* 5 y Hi±C*iSnft* 1 ©>t*ife)I 

±eh i ©xwtJiifcawan&sttJi t. 

±EJSHfiB±KMJi4n&JB 2 ©?e*gc@i. 

±E^ 2 ©^#iSB±»Ci«@anfe?l 2 ««!!©» 2 © 

!>77HIt*tU 

±B»l©*9yFJP,. ±B^l©3t^iS@, ±B«tt 
S. ±Bm 2 ©7t#i^g*5 ±t;±Bm 2 ©9 5 v FB« 
Zm-,-, Cdi Mg, S. Te, Sei-.-i (fc^: 
U. 0^x<l, 0Sy<l, 0Sa<l. 0^b< 

i) mt&<to¥*m^&.ztth^ 

±BS«Stt-t3©g^#FS&Wb, A>t?±B-t)© 
S^#FB©-&ff-©»att2~2 0 nrnTfe-SJliSft 

C»*^8] ±.BM1<D9 =7*j FB*5«ktf±BS2© 
?7?HBHZnMgSSe JR^ttmiflc^ & A 0 . 

±Bm i ©7t*s@*<fct/±Em 2 ©?t»se«z n s 

S e *fc**¥lltt£fcliZ n S e *fbd«,*««*:*» S 
^D, J:B«ttJBttZnCdSe*<t:-&ft**flE*^« 
•5^ 1 ©*^#F«. ±E^ 1 ©*?#FS±lc«JIS 
nfcZnSe 5.^^^SJf*5«fcy ; ±B 
BMP±lc8tB^nfcZ n C d S e 
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3 

7E*© i NI#I'— tf-. 

[»*^ 9 ] ±Efc£«j¥*#*«tt GaAslS'C 
& 0 , ±EKI 1<D9 7y KUtiZ n S e frZ&LZny V 
7»*:frLTJ:EGaAsg«±l;:iaiI£il, JiEIBl 
<Ot>7V VS^^U±mm2<D^yy FJBttO<p^ 
0. 2. 0<q<0. 3CZni-, Mg, S, Sei-, 
*» 6 * 0 . ±ESf§ 1 ©3fc&i£JIii<fc tf±E3J 2 <D3t«iS 
IIJ0<uS0. l©ZnS, Set-, S&tiZnSe 
±Efi14gte 0< z S 0 . 30Zni., Cd 
. Se*»5J***l©*F#FJi, ±E»l ©ST#F 

g^±(C«[S$nfc0<z^0. 3©Zm-, Cd, S 
e*6)J«S20tf#Pl*6(8D, ±E$gl©*7 
y Hiiiff±E«20*55> Flt±ESIl©S?# 

f»33 *t;±Bm 2 ©s^#fh t<om<on> s> 

yco^tt 0 . 2 5 e V«±-C» D , JhffiSfl 1 ©?£*i£Ji 

*±t^±Em 2 oxmfcm t jtEig 1 ©*p#fjb*j; 
tf±E2g 2 ©*? #wmt<omv>K> F** y :7*©gti 

0. 1 eV»±r*££t£8r»t-rs&t3&B7E«© 
*2*flc^— if-. 
MMta 1 0 ] ±E& 1CD?7V FJ«9J:tfJtt2JB 2 
©^5->H^f4ZnMgSSe MtG®*m#if £ (£ 
0 . ±ejb l ©3fc*tt*;6 *tf±EJB 2 co^*K®« z 

n m g s s e mt&mvmftft e> * o . ±Efgita« z 

n S e 3R<ls£<»¥«#*fc«Z n S S e «fc£&imtt 
*> S> 1 Ci^Jt^S. ±ESg 1 ©g^#Fd±t;: 

a*±^±EKtas±tr«ssnfcz n se^p 

*&3:*:(3:Z n S Se^«J*l#:!i^^I2©I 

^#fs# e> ess c t tr sw^gt 7 ftmwm 

1 1 ] ±eft£fb¥*fl«K»G aAsM 
yy , _hE8l 1^7!/ FKiZ n S e rt^Sfc^A'y 
7rJf £^T±EGaAsg*R±l;:«JgSrL ±ESI 
i©^7yF)g:fe,£tf±E?fl2© : 77-.yFJ§«0. l£ 

P^O. 4. 0. 15<q^0. 45©Zn,-, Mg, 
S, Sei-, jJ»6*D, ±ESfS 1 0%«ttH«J:ZK±E 
^2©^«Sg«0. 0 5j£p£0. 15, 0. lSq 
^0. 2©Zm-, Mg, S, Sei-, ^e>jSt), ±E 
JSttJf ZnSe»6A«Sl ©fi?#FS. ±EH 1 

vm^ttwrn-UzmmznTco. osgpso. 15, 

0. l^q^O. 2CZrii-, Mg, S, Sei-, 

&zm&M*$£Tf±iE&&m±.izmm-$ti?tz n s e*> 
»*i^±ia^ 2®? 7 y fs t±E» 1 <om?#wm 

# J:tf ±ESI 2 ©fi?#F® t©ffi©A*> F¥v 5/ 7© 
gttO. 2 5 e V«±T*I3. ±Emi©>t*ige*iJ; 
tf-tESS 2 ©3fcliiSEJi t±E3S 1 ©fi^#FJf i5«fctf± 
am 2 ©*^#FS t©W©/1> p^ir y -fa>n\& 0 . 



(3) &B8¥6-3 3 4 2 7 2 

1 e V£U:T**Ci*f*«iT*ll**7E*0¥» 
#U-lf-. 

1 2 ] ±Effc-&4a>¥*#S«teG aAsIS 
0. ±ES8 1 ©* 5 y FJlfiZ n SeA'^My 

l©*?y FJi43.fctf±E»20>jf?yFJlttO. 15 
gp^O. 5, 0. 2gq^0. 55©Zm-, Mg, 
S< Sei-, *»&J*0, ±Emi©7t»SM*«fc^±E 
!& 2 ©fta»j&ff li 0 . lSpSO. 2, 0. 15Sq£ 
10 0. 2 5©Zin- P Mg, S, Sei-, ri>£j£D, ±E 
SteSttO. Ol^uiO. lCZnS. Set-, a>S 

e&ssg i ©fi^#F®. ±mm 1 ©fi^#Fe±fc«(s 

2ft£:0. l^p^O. 2. 0. 15gq^0. 25© 
Zni-, Mg, S, Sei-, *^^;5f»aS*3<i:c;±E 

mmm±\zmm^nrzo. oi^u^o. i©z n s. 

Sei-, *> <t>jS,*>m 2 ©ftT^FS*^ i£ ») , ±ESS1 
©^7 7 FJ1*5 <fctf±ESfi 2ffl^57 K* t±E^ 1 © 
S^#FB*5«ktf ±ESfl 2 ©a^F©t©ffi©A> H 
^f^CgBO. 2 5 e V«±t?fe t3 . ±EHl ©3t 

a? m&mis<k v±.mm 2 ©Tt^js^ t ±mm 1 ©a^ #f 

«fe«krX±E»2©«T#FSi:©M©n>H^vy7 p 

©Utto. 1 e vsk±-v&z££&®$kfrz>m7ftm7 

[»*«i3] ^^*#s«±jc«(e3nfe«i 
#mM©^i©i7 5-y nit. 
±sm 1^7'y FH±fc«»anfc«ffiBt, 
±E»fe)i±iciii)i^nfcm 2 ^«s©m 2 ©^ 5 h 

±E*l©^9yHJf, ±E«ttl*«fct;±Em2©i7 
5f 7? HittZni-.-, Cd. Mg, S. Tei Se 
1-.-, (^fe'U, 0Sx<l. 0Sy<l. Oga< 
1, Ogb<l) JRftl^^^^S^-Sttfelt, 
±Efitt«©J*St41 5~6 0nmT*-5^t£^ISt 
T*J|«»*W— tf-. 

[W*JB14] ±E^l©f ^<vHl*J:<y:±Em2 
0?7^@8ZnMgSSe ^ * 

0, ±Gfi&JlttZnSSejMfcttft¥*tt. ZnSe 
*^4»¥«#:SfcttZ nCdSe mt&to*m*-fr*> 

i&z>z.tzft&t-rzm#mi 3E«©¥##=k— tf 

40 -. 

1 5 ] ±Efk^«»¥«*S«« G a A 8 SK 
T$> (5. ±E® 1 B^7!/ HSttZ n S ej5>6)S5A7 
7 rBS^LT±EG a A sSfi±l;WJSn, ±EM 
l©i?9-y HS*±^±EIS2©>5'7-y PJIttO. 1^ 
P^O. 4, 0. 1 5Sq^0. 45©Zm-, Mg, 
S, Sei-, ^6j5fcO. ±E«ftS(iZnS e*»e^ 
•9, ±E^l©^^-y HS*5«fcr;±E^2©^5i/Hl 
t±IESieiiom©A*>K^t ->y©llttO. 2 5e 
V«±T*-5c:t&#»fr -518*^1 3EfE©¥3l# 
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5 

[»*B 1 6 ] ±Bfc£*¥ GaAsSfi 
Tfcth ±E*l<D*5yHJPttZnSejfcSj«*/ty 
7rJB&^UT±«BGaAsiStR±fw«IB$n, ±E3I 
K»:fe«fctf±B* 2^77 HJBttO. 15 
^p^O. 5, 0. 2^Q^0. 55£>Zm-p Mg P 
S, Se!-, ±ESttJBttO<u£0. 1 CO 

ZnSo Sei-o *6ril0, ±E* 1 <0*7y F»fe«fc 
«±BfB 20^7yHlt -tEfSttB t ©IBCD/t > H ¥ 
*y 2 5 e V«±T&* TS 

H#*l 3B*©¥##W-if- 

»«l 1 7 ] ±Bft-&«*«KWMSBG aAsM 
T&D, ±Emo*7y FJBttZnSert>Sjefc<5My 
7rJB*^bT±EGaAs*«±fC*»$n, ±E* 
KO^y HH*±tf±BJB2©^^y Fl»0<p£ 

0. 2, 0<q^0. 30>Zm-p Mgp S„ Sei-, 
**5j8D, ±ESfiSttO<z^O. 30Zm-. Cd 
t Sefrft/fctK ±B»lO>7*; HH*«ttf±EJ82 

BO. 2 5 e V«±T&*;i££#»£-r*W3fcBl 3 

[IMMt 1 8 ] {t&to¥m#&R±\zmmZftl±m 1 

±E*SttJB±fc3H!JB*n&JB 2 ««110JB 2 0» ? y F 

±EiBi©*^FiK ±ESttJ«5J;tf±Ef&2 0* 
77FB«Zni-,-,Cd, Mg, S. Te b Se 
i-.-b (fc£U 0^x<l, 0^y<l, 0^a< 

1, 0^b<l) %kfc&®*m#fr*>f&2>tt>b\Z, 
±BSttJitt*ft0*T#FJi*#U ao±E*ftfl!> 
S^FJlO'&ftOJf^tel 0-3 5 nmWCtS 

im&m 1 9 ] _hi3SB 1 ^ y F»*5 <fctX±fiJS 2 
^77HIHZnMgSSe *ft ^«¥»#3^ <E> A 
r>, ±EettJBtt33SSfc*HSn>tZnSSe*ft^* 
W#S&ttZnMgS Se«ft^*«^«« 
«tf>tt&»:fc<i;tf Z n S e Kfc^¥***5ft*ttft 

©a^Fii^srtftjitftWRtrsif**! 8E« 

m*m 2 0 ] ±Efc^«¥*#£««G aAsIS 
±BS&ltf>#7y HWiZnS ed^^n^ 
7Tl^l/T±ffiGaAsS«±i:iiSn, ±E» 
H)»^«trX±E»2a)^9y KIBttO. 1£ 
P^O. 4, 0. 15^q^0. 450Zni. P Mg P 
S, Sei-« , ±fiStt«*£Sfc«JiSn& 

0. 05^p^0. 4, 0. l^q^O. 450Zn 
i-p Mgp S< Set-, *>&j££*R<DI«JB*J:tfZ 

FJ«5.ktf±E!B2 0>*5!y F«£±E*F#F 



(4) #§§¥6-3 3 4 2 7 2 

0, ±B»»B£±E*^#F»fc©IH©/t>F*** 

I 8E«©aMWH/-lf-. 

[■MtK 2 1 ] ±Eft-fr«f*W»atK« GaAsiS 
TfcD, ±EJI 1 * y HlttZ n S e * 6*«/ty 
7rJB*^LT±EGaAsJW±fc«Jisn, ±BSH 
1^77 FH*J;tf±E»2©*7y FBttO. 15 
^p^O. 5, 0. 2^q^0. 550Zm-p Mg, 
S, Sei-, *6riE0, ±B«Stt)il42KSfc«Jianfc 
i0 0. l^p^O. 5 > 0. 15^q^0. 55(OZn 
i-p Mgp Sa Sei-, *&j&«tta^BM:&J:tfO 
<u^0. lOZnSo S ei-.^SjES^aftoa^ 
WmftZf&K). ±B* 1 co^ 7 7 HB* J: tf ±ES 2 o 
jr?y FHt±B*F#F«lt©IBo; , «>H^v^<D 
KttO. 2 5eVPi±^0, ±EWffiJl£±EftT# 
FJB£©IW©/t>F**!y:/0*«O. leVPii^ 
*£££#«<hT*»#3il 8E«<7)¥*^W-1f-c 

[Sgi£<OfftfflfcIBW] 

[0 0 0 1] 

[0 0 0 2] 

[«*©S«] 3tT f >rX^OE»*aOfRl±^l^ 

*>« 

[0 0 0 3] ::cDJ:^^ft[JKRTCD»3t^iB&¥*# 

I I - v i mte&mvmfcto—wrcib* znsse^ 

4 9 0-5 2 Onm<Dfffe^:^U»fe5g3t<D**#U- 

(MAfct HigXk^ hP^7, 1 9 9 2^4^27 
H^> no. 5 5 2, »9 0H-I89 lg) . 
[0 0 04] 

iKmm&L&st-rzMn ±m<D&5\z. zns 

TV****, ZnMgSSe^»¥»*^7y FJI 
[0 0 0 5] fdT, £©*9i<&BWKk ZnMgSS 

if-*«w* tic**. 

[0 0 0 6] 

50 [||«MKt«fc«0¥n ZnSef£ffiiCD±T£ 
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7 

niZnMgSSe^77K@tpIZnMgSSe^ 
yyFmtT&AjfZVYimm (Double Heterostructur 
e) fc*-r**«ttW-tJ , -£, ZnCdSe^ttKD 
±T£nl&Z nMgSSe^ftgtpiZnMgSS 

Se^77 HBtpiZnMgSSe^77 FJ§£T* 
A/^SCHSIj© (Separated Conf inementHeterostructu 
r e) 5 V— »f- fc fco V>T U# VMI«iS« 
Bt (Jib) ©«ttJB©JPSft??tttlHIK:j:D*8&&lt 
«Bl3l:*f. £*:U DH«|J6ft*TS***l/ 

JBSSU45 0 0 jxm* ft8Eta£a in 1 0 c m 1 tU 
fc. DHiiWf**»#l/- if-K^T 
te> ZnSegttBtnlZnMgSSe^77KBfc 
WpIZnMgSSe^7:y HSt^fWOJfflJfJp^A 
n#0. 13T*^iO. 2T&£4§£-£<Z>HjSD 
fc^TIHMefrofc. SCHlMftS** 
#U—V-\Z-DKTte. ZnCdSe^ttitnlZn 
M g S S e Jt*ftH^J; pIZnMgSSe ft«i£Jl 
tOHOffljT*8An, ttO. 1, ZnCdSetti 
tn!ZnMgSSe^77 Hl*J;»paZnMgS 

ZnMgSSe3t*SB^piZnMgSSe3e« 
&m<0 J ttl j etl(D»^WE tt7 5 nmtUc, 
[0 0 0 7] H133^6^**5fc, DHiIS:tt 

Tfcfr*ett»<&»3**l 5-6 0 nm0t£lZ\ZL& 
V^*«««fttt+»lCfi<&^. — SCH«6£*T 

tf-«it*»fiETSfc8&<D»»tL,TI I - 
V I «fc£ft¥*#:£ffl^&»^ DHii^ftS^ 
*#k-if-tC*5V^Tt), *&SCH«6Mn« 

-So 

[0 0 0 8] C(D«k5^IS*»<D»SSr/h$<LT*^ 

tt*a>&*>Wfctf>T**. Tftfr^ 014teZnSS 
efSttBO iT&nfiZ nMgSSe^^y KJi<hp^! 
ZnMgSSe^77 FJI tT^S D HUBB***"* 
¥»#W-1f-K:*nj'5JP$ 70nmOZnSSegfi 
h;^S*^-fe>X (PL) &&<AM 

*ffi«£3Ki\ cco0i 4 K^-r*«ftiB<B«€f .k o p 

L»flro««0«fSft&*8&St, 0 p s e c £te 



(5) *£§B¥6-3 34 2 7 2 

8 

Z n S e »«<©«*HI8'&»*tt»n secM 
2n&<7)T, JTCDftS 0 p s e c £V>5P#£RT<D## 

[0 0 0 9] 2*>\Z, *^w*<o»^tJ:ntf, SCH 

o «ot, scH«jBe*-r**«*v-if 

[0 0 10] *«9!*©±IB»**J:t«fc 

[ooii] *r&t>*>> ±EBM&asi«-r*fc8e>, c<z> 

(1) ±fc«Ji*nfcJI!l»«ffl©J|Sl<D^5^ 
FJI (3) Sl^77Fl (3) ±fc«B;Sft& 

(4) t, mioytrntiim (4) ±tc« 
s^nfc^ttH (5) ft&m (5) icMshfc 

JB2©3CW«JB (6) «2 0X*ttJR (6) ±fc« 
■ afnfcJB2Wi©»2o^9yH« (7) ch£}T 
U 81W77HS (3) , Sl^Mi (4) , 
iSttS (5) % S2^*fef (6) *J:r«S2 0^ 
yHI (7) fiZni-.-, Cdr Mg, S. Te> Se 
40 i-.-b (&«U 0^x<l> 0£y<l, 0^a< 

l, o^b<i) Jlkto&m*m»fr$&*tt%\z* IS 

teH (5) te#-CDMT#F!l (5b) 

^#FE (5 b) <Z)JP£te2~2 OnmW^i^ 

[0 0 12] Z<D&W<Dm2 0&W\Z&Z>*mftl'-1? 

^T, K\<D9?v\*m (3) *J:tf»2 0jr9^HJR 
(7) liZnMgSSe^k^»^0, mi 
(4) *J:tX*2©3K»«Ji (6) teZnS 
S e*ft&«*»#^fcttZ n S e»ft^«¥»*A^ 
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9 

ffcQ* JSttJI (5) ttZnCdSe*ft§ft¥»#^5 

CO 0 1 3] iK0«MO»3<0f6WfcJ:-5#«#U— tf 

HT\ {b««¥*#S«c (1) «GaAsSfi^O, 
$10^7«yFI (3) FiZnSe0>&j£*/ty77JI 

(2) *^l/TGaAs»B±l:«iSft, 
yKl (3) Wtf*20^7yPi (7) te0<p:£ 
0. 2. 0<q^0. 30Zm- P Mg> S, Sej-, 
*6*D, Sl^i^B (4) *J:tfff2 03E«mj| 

(6) «0<u^0. ltf>ZnS 0 Sei-, SfcfiZn 
Se*6«D, ftttB (5) &0<z^0. 3®Zn 
i-, Cd, Se*BJ8*«T#FJB*S«0. Sl^^ 
yy^S (3) **tf*2<D*9*FJB (7) <h*F# 
FJitOlB©/t>H*ir!y^O»iO. 2 5eVK±T 
*0» »10>3fc*#» (4) ^i^2 0MM 

(6) fclf#FitOHlOA>H*ty^«tt0. 
l eVJBl±T**^ift»«i:«'bO[>T**. 

[0 0 14] C(0*W©»4©*MfC«fc**W«:U— tf 

^T, miV>99y)*m (3) *4t8*2©ar9vP« 

(7) SZnMgSSeM^WW^D, ttl 
(Oytm»m (4) **rX«2CD3t**» (6) teZnM 
gSSeM^WW^O, igttB (5) HZn 
S e *fc£«¥»#*fcfcZ n S S e 

CO 0 l 5] ii«)*W©*5©»Mk:J:**W#U-lf 

HT, fc&m*m&&WL (1) SGaAsSS^O, 
»l©>7yFI (3) »ZnSe*^|JMy7rB 
(2) S^lTGaAsSfiifcMSn, 3§1CD£^ 
vFI (3) **tt«2©ir?yF|g (7) 140. IS 
p^O. 4, 0. U^a^O. 450Zni- P Mg P 
S< Sei-, #>&j£0, SIM^I (4) *5£tfjfl 
2C03EW&B (6) «0. 05^p^0. 15, 0. 1 
^q^0. 2CDZni- P Mg P S« Sei-, 
fSttJf (5) ItZnSe^^if^FIA^ft^ 
S1^77F1 (3) *5 «fctfS 2^77 FB (7) 
iff »F1 > t y ^©K 0 . 2 5e 

VBLbT*!), ®1CD^«&^ (4) *J:tf*2<03K* 
mm (6) t* : F#pBtOIB<0/t>K4 £ ^yy©Ktt 
0. 1 eVM±*V&ZZt*im£~?Z>h<D-?$>Z> 0 

-tt, il©*W^l©»WlCJ:-5**#:U-if-tC* 

fl^«¥»#*K (1) (3GaAsIW0> 
miCDZyvYm (3) «ZnSe^^M77ri 
(2) ^LTGaAslfi±l:«I$n> *1<0*7 
yFi (3) Sit** 2 0*5* FB (7) ttO. 15 
^p^O. 5, 0. 2^q^0. 55<7)Zni-p Mg P 



(6) &ffi¥6-334272 

10 

S Q Sen *6*D, »103t»*J> (4) S^tfjg 
20%¥feS (6) BO. l^p^O. 2, 0. 15^ 
q^O. 2 5©Zni- P Mg P S, Sei-, fr&AB* 
i£teJg (5) ttO. Ol^uSO. KDZnS, Se 

(3) *±tf»2©^9yF« (7) tS?#FB£tf> 
W/OF^ty^ifiO. 2 5 e VBLtT*?), » 
KDftmifcm (4) *£tfft2 0>%ttttB (6) kS^f 

[0017] z&ftw<Dm7<D&mz&z>¥m#i'-if 
(i) ±fc«)i*n&iBi#« 

1!©JI*10*7* FB (3) t, a*l©*5yFB 
(3) ±fc3HJB«tlfc»l©*»«BI (4) fc, »i© 
#*&Ji (4) ±lC«S£nfcfSftjf (5) t, «ttJI 

(5) ±&«ff3nfc£2 03£WttJI (6) k, ^2© 

ytm»m (6) ±i:«isn&*2*iao*2o^9 

yFB (7) kft#U »lO*7-;Hfl (3) , Si 
(4) , fSftB (5) , ^2CD>fc^^® 
a? (6) fccfctfiS2<D*5y FB (7) ttZm-,., Cd 
, Mgv S, Te^ Sei-».b (fc*!U 0£x<l, 
0Sy<l, 0£a<l, 0^b<l) «fl:««¥ttfl; 
*6jS*ttfclc, f£ftB (5) 
(5 a, 5 c) SSU ^O-OOifffpl (5 a, 
5 c) <Z>£ff0jP£te2~2 Onmr&ZCt&ftmt 

[0 0 18] 21058«0»8©»iHteJ;**«»U-1f 

-a, Z0%won7 0mw\z&2>#mfci<>-if-\z& 

^T, S£l0>*5yFS (3) fcJ;tfJS2<Z>*5i/FB 
3? (7) HZnMgSSe^Wf^^O, Si 
GDft#&B (4) £<kttt5 2 (6) teZnS 

Se*ft«*»»*fcttZ n Se^Wi»^ 
mftH (5) IJZnCdSe*ft^»i*l#*6 
^Sl<^If#Fi (5 a) , Sgl<Z>M^#^« (5 
a) ±C*i3tifcZ n S e*fc§«f**ft:^5iS4» 
(5b) fcJctfWSB (5 b) ±iCiag$n^:Zn 
CdSe*fc*«*«»*6l«*JIS2©«T#FJi (5 
c) 3^6jS*C£:«mR2:T«t>a>7!»«. 
[0 0 19] C(Z>«W<0»9<0«Wfc<fc**##:l/— If 

4? ^(7>»MoS7(D«W{Cck^^3)|#^~if-tri$ 

Ht\ (1) HGaA 8 «gT?»!3, 

»l©*5yFB (3) «ZnSe^^M777i 
(2) ^ltGaAs«g±l:«BSru 11^7 
yFB (3) *><fctfm2<D*^FB (7) te0<p^ 
0, 2, 0<q^0. 30Zni- 9 Mg, S q Sei-, 
*&AD. SglCD#*jftB (4) ^i:^2^fti 

(6) f20<u^0. 10ZnS, Sei-u ^;«Zn 
Se^^O, ^tt® (5) te0<z^0. 3C0Zn 
i-, Cd, Se^?>ftSSlCD»^#FB (5a) , £ 

50 1<DS^#F1 (5 a) ±K««3nfcZnSejfc£j* 
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11 

**M (5 b) fc,fctfHtSJf (5 b) ±fc«MSnfc 
0<z^0. 3(0Zni-, Cd, Se*^^2 0l 
(5c) frfcricD, (3) *5 

&Zf&2<DZyy\*m (7) 1 ©S^#FJ1 (5 

a) &&vm2<Dm?#pm (5c) £©m©/t>F* 

(4) ^J:M2 0^i (6) £ff§ 1 ©M^#F/f 
(5a) fc.fctf»2©*F#FB (5c) £©H©M> 
F** >y :/©!§& 0. 1 eVK±T*5Ctft1»iW 

[0 0 2 0] d<D«9B<D»l OoaWtCJ:***^- 

fcV^T, JBl©£5yH» (3) W^o^^yH 
€ (7) BZnMgSSeSft««l¥«M»6dtQ. K 
l©ft«&JP (4) *S«fctfJg2©#««yi (6) teZn 
MgSSe*ft§ft*8«^/S0, (5) ttZ 

n S e *fc£*¥*#*fcttZ n S S e 
*6**»1©»T#7*JI (5 a) , fgl©ffi^#pg 

(5 a) ±l:«ISnfcZ nMg S S c 
*&A«ftM (5 b) **tflUUI (5b) 
Sflfc Z n S e *{b-&**»**fc»Z n S S e JkVcG 
•*»#^&**»2©«^#FJi (5 c) *>&jfc*z: 

[0 0 2 1] c©«W©Jlli i©SWllc«fc**»»W- 
tf-tt, :o»«©*7o«!Bl:i5*»*k-!f-i: 

*HT, ft-&«#*#XS (1) (JGaAsSfi^ 
0, Sl©^7yHS (3) ttZnSe^6j*fi;ty7 
rB (2) ^LTGaAsSfiJ:l:«B$n, * 1 0> 
VJvYm (3) *U;tfJ&2©*^yl<Jl (7) teO. 
l^p^O. 4, 0. 15^q^0. 45©Zm- P M 
gp S, Sei-g *>&J*D, »lCD3t»«H (4) 
tf^2©^3*&Jf (6) teO. OS^p^O. 15, 
0. l^q^O. 2©Zni- P Mg P S„ Sei-q 
OW* JSttff (5) UZnSe^6«*Sl0*f#P 
■ (5 a), »1C0«^#^» (5 a) ±fcSUB3n& 
0. 05^p^0. 15, 0. l^q^O. 2©Zn 
l-p Mgp S,Set-, #>&J5ft«MMI (5b) *«fctf 
PSMB (5 b) ±l:MSnfcZnSed>6^«2<0 
S^#FB (5c) ftgftD, »1©*7?1*1 (3) 
feWS20^7^HB (7) £Sfll ©3^#FJI (5 

a) &&zfm2<DmT#J 3 m (5 c) t©iii©n>K* 
(4) *<tr;*2co>e*^ii (6) £Sgi©s^#FJf 

(5 a) *J:W»2 0)«3 t #F» (5c) fc©m©A> 

*5V>T, (1) BGaAsSST?* 

0, (3) ttZnSe*W5;b7 



(7) #&8¥6-3 3 4 2 7 2 

rB (2) ^lTGaAsa«±l:IWSn, Si© 
*5«s/FJB (3) *J:tf»2©>9y HJi (7) tto. 
15^p^0. 5, 0. 2^q^0. 55<DZni-, M 

gp s, sei-, frttiLY)* mioyamm (4) 

«B2©3ei»i (6) ttO. l^p^O. 2, 0. 1 
5^q^0. 25©Zni- P Mg P S q Sei-, fr&tiL 
D, SttB (5) HO. Ol^u^O. lOZnSo S 
ei-u *S/*«JllO»T#FJI (5a) , SS 1 <DMT 
#F» (5a) ±lcjft/l£nfc0. l^p^O. 2, 
i0 0. 15^q^0. 25CZni-j Mg P Sq Sei-, 
»6tf«MUU (5b) fe<fctf»a« (5b) ±HM 
StlfcO. Ol^u^O. lcDZnSu Sei-. 3^&J5fi 
£S&2©S7-#FJ1 (5 c) jfc&dtD, 
€ (3) *itf»2©^9yHi (7) £&1©§^# 
FJ§ (5a) ^J:tf*2©«P#FJi (5c) t©BO 
n>H*ty^ttO. 2 5 e V«±T?*D, Sf!l © 
##l£/f (4) «£tf&2®3K*ttJI (6) £Sfll©§ 
7#F/i (5a) fc£tffg2©#T#P/a (5c) fc© 
BO/t>K*t!yyolttO. 1 eVJ^_hT<fc££<h£ 

[0 0 2 3] C0>*M©»1 3©SHBfcJ;S*W#W- 

if-tt, (i) ±\zftmznizmim 

#M<Dmi<025y HS (3) fc, Sl^7yHI 

(3) ±»cauBsnfc»ttJB (5) fc, igea (5) ± 
^m»nfc*2««a©tR2©»?ypji (7) 
*u niwzvvm (3) , (5) 

2©^77H1 (7) ttZni-.-T Cd, Mg, S. T 
e b Sei-i-b (fc*£U 0^x<l, 0£y<l, 0 
Sa<l, 0^b<l) *{fc^*»ffcfcSrt*fcfct> 
50 ^ Sttl (5) (DJJSttl 5-6 0nmT?»5Jlh* 

»»fc-r*&©T&*. 

[0 0 2 4] C©56M©*1 4 ©*WfciS ¥WfrU— 
If-tt, C©*W©flll 3©»MK:J:**»#U- 1f- 
fc*V>T, 81^7^1 (3) 43£tfg!2©?7y 
FH (7) ttZ nMg S S e*ft^«*»#^e«0, 
Sttg (5) ttZnSSe*ft£tt¥Wfc ZnSe^ 

ft#**»#*fc»z n c d s e &ik&m*mm> 
£ d t tr % *>©-?& So 

[0 0 2 5] E<MB9J©*1 5©5MHfc«ka¥9Mt^- 

K*V*T, (l) IJGaAsSST?* 

D> Bl^7yHl (3) ttZnSe^5*My7 
7^ (2) ^lTGaAsSS±l:«B$n, JBi© 
^7yH« (3) *J:tf*2©^5y FJB (7) »0. 
l^p^O. 4, 0. H^q^O. 45©Zni-p M 
gp S Q Sei-, frSlSO, ^tt® (5) fiZnSe^ 
e>fi^0, (3) «J:tfW2©99*yH 

1 (7) tfeft® (5) t©|U©7t>H*+y^©jBt 
0. 2 5 e Va±T?»*Clt*»«tT'6t)©'Xf»S. 
50 [0 0 2 6] t ©*«©»! 6 ©»«lCJ:a*W»^- 
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(8) 



*£H¥6-3 34 2 7 2 



13 



14 



\z&^T, te£*5¥*#S« (1) UGaAsMT* 
0, »10^7yKB (3) ttZnSe#6j8*/ty:7 
?m (2) ^lTGaAsM±C«i^n, S&lcD 
fyy^m (3) *itf*2^7y FJB (7) tto. 
15^p^0. 5x 0. 2^q^0. 550Zni- P M 
gp Sa Sei-, frZ&Qs (5) ttO<u^ 

0. lOZnSa Set-, 0»&jft!h B1^5yHI 
(3) *,fctf»2<Bj^* F« (7) fcCttH (5) t 
©IBO/t^P** 0. 2 5eVPim^.u 10 

[0 0 2 7] C©«W©»17 0J8WICJ;»*»*U- 
(1) ttGaAsiSTS 

0. llO^^yHi (3) 

xli (2) ^LTGaAsSSJ:(:ai$n> & 1 <0 
95vYM (3) *W»2^7!yHI (7) \$0< 
p^0. 2, 0<q^0. 3CDZm * Mg P S< Se 
i-< #&fSD, (5) &0<z:£0. 3<Z)Zn 

i- Cd* Se^SfcO* (3) a? 

tf»20^7yHB (7) (5) L<Dm<Drt> 

H^t7^Ili0, 2 5eV&±T&££t£#«<h 

[0 0 2 8] Z.<Dft&OftlS<Dmm\Z&Z*m#l'- 
tf-Hu fc**¥***K (1) ±tc«B£nfc3lliS 
ii«)»1^77 FJB (3) fgl©*5*HH 

(3) ilcMsnfcffitti (5) iSttfl (5) ± 
fcflM $ ttfc j& 2 »«M CDfg 2<D2?y F B (7) it 
*U JB10*5?FB (3) , (5) 
2<0^7*;HI (?) teZni-x-, Cdx Mg» S> T 30 
eb Sei-,- b (fcf£U 0^x<l, 0^y<l, 0 
^a<l, 0^b<l) *ft£«HWftfi> 
fc, SttJI (5) »«ft0ft?^FJI**U ^^«« 
©*P#FB<0^»O»4ttl 0-3 5nm^ut 

[0029] z<nmi<o#is<Dmi\z&z*m#i'- 

fcfc^T* »l<0^77Hi (3) ;fe«J;tfSI2<D#5?/ 
Flf (7) BZnMgSSeJSft^*««^«D, 
g&jf (5) liSSte«|4hfeZnSSe*ft6«* 40 
•ftSfcttZnMgSSe *fc£*¥«to&>&lfc*«HS 
CDBSIfeitf Z n S e «ft§**»f»A^«5»<D 

[0 0 3 0] C<DftW<D&2 0<D5&mz&Z>¥mftU- 

fcfc^T, ft'&fc***** (1) UGaAsttT* 
0, S10^77F1 (3) ttZnSc^*W7 7 
rl (2) ^LTGaAsSfiH:81$n, JB 1 <Q 
*7S/F« (3) *5«fctfS2©^77Fi (7) teO. 
l^p^O. 4, 0. 15^q^0. 450Zm-p M 50 



gp Sa sei-, ^^dto> »«■ (5) \z&mzmm 

StlfcO. 05^p^0. 4, 0. l^q^O. 4 5 CO 
Zm-p Mg P S Q Sei-, 

Zvv^m (3) *±tf»20^7yHB (7) £§T 
#Fmt<DMVrt>\ t; ¥ J ry'7<O&*0. 2 5eV^± 
BSSi:a^#FBi:CDWOA->F*^^^0 
S8tt0. 1 e VJK±T**dt««pfRt-r*t>OT* 

[0 0 3 1] £<0»§JI<0fS2 l<7>Rl£lC<fc£¥3i#U'- 

K::fcV>T, fc£4&¥*#S« (1) BGaAsiSTfc 
0, il^77Hl (3) BZnSe^e«My7 
T@ (2) Hl/TGaAslt«±l:«|Sh, JBlO 
?^yFB (3) ^S2^7yHI (7) ttO, 
15^p^0. 5, 0, 2^q^0. 55<DZni- P M 
g P S q Set-, «ttg (5) HgaiCflUI 

StlfcO. l^p^O. 5, 0. 15^q^0, 55CD 
Ziu-p Mgp S« Sei-, frej££S&cr>|Stajg:fe<J; 
#0<u^0. lCDZnSu Sei- U #6f£S*MSCD* 
T#F«*6*0» miOZvyVm (3) *J;tf»2 
^7^H1 (7) (hl^pBtoB^/O^ty 
^OgttO. 2 5eVBU-Cfc»K W&fiiS^#FB 

[0 0 3 2] 

cffffl] m i <D§&mz&z>*m&u—*f-\z&n& % 

10^75/HB (3) &J:tfSB2ti>*5y FM (7) * 
Zni-t-, Cdx Mgy S» Te b Sd-.-t ^rts^ 
¥*fMcfclf>Tx = 0, b = 0tb^ s b(D, *rfcfc>^ Z 
nMg S S eSfc^tfiftTMt^^tiaO, Z 
n M g S S e 5 * FJB<D«» <h UT 

fflUfc, *ftft^U»ftT»*«t?I«ftSCH*J6*# 

JgfiiB (5) [^-(DlfffFl (5 b) fe*U ^ 
fi^#FS (5 b) C0lP2te2~2 0nmT**£fcfc 

[0 0 3 3] ^2C055W^S6OSg^lC«t^*##^- 

FBI©»»tUT«V^ »fcT5^*^ffiTb*>fc« 

[0 0 3 4] IB7<D^^^«fc^¥»*U-1f-tc4:n 
tf, JB1©*5*F1 (3) ^tf»2©^7yHB 

(7) SZni-,-, Cdi Mg, S» Te 6 Sei-.-b 
*ft-&ft*##IC*iViTx = 0. b = 0<hl>/tfeco. -T 
^ZnMgSSe 0 ^fi^T^ CI 

tlCiD, ZnMgSSe»^«l**#^77 FH 

c HWtft^fT**** V'-if-tiwra - turn* 
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(9) 

15 

s. l*>*>, m&m (5) \z=.-o<Dm^#wm (5 b, 

5d) *^-O(0*T#F)B (5 b, 5 d) <D 

[0 0 3 5] S805BM-*1 2©»Wfc±*¥Wtti, 
—lf-fc,kntf, ZnMgSSett^**#^7 

[0 0 3 6] All 3C0^WiCj:S^#^U-lf-(C^n 10 
«, mi<D9?y\im (3) 4) ! fctfS2(0^7 7 KJf 
(7) SZni-i-, Cd. Mg y S. Te b Sei-rk 

^ZnMgSSe *ft*ft*«*TW*T* 
±0, Z nMg S S e*ftS»*|#€^7y HH©» 

«&Ji (5) <Dm%\tl 5-6 Onmma 

[0 0 3 7] mi 7<2fg9itCcJ:£¥3J# 4? 

U-lf-K^ntf, ZnMgSSe*ft^«f«W$^ 

i?i8-ci*»fcfiut^ftKoDHii*irr**»» 

[0 0 3 8] mi 8a>JfiWfc<t****V~if-.fc<kn 
tf. ilO?5yHI (3) 45«fctf*2<D*9:y FH 
(7) £Zni-x- y Cdx Mg y S. Teb Sei-,-b 

^ZnMgSSe #fl;£tt¥«#T»j£-r * - £ K 
cfcO, ZnMgSSe*ft^ft*«#W77Hl<Z)« ^? 

m&m (5) «?sjBcos^#p®swb> fr^m 

&<0S£T#J s m<D&tt<0&2\*l 0-3 5 nm^: 

[0 0 3 9] HI 9a>*W-»2 

fcJcfttf* ZnMgSSe»^W»M^ 

tf- * c t « o 

[0 0 4 0] 

[0041] ®i\tz<D&w<o&immmz&%*mft 

«scH«a^^rr* i b<z>'T?ft*- 
[0042] sKc^Tcfc^ic, z&mimffiwiz&z 



4*ffl¥6-3 3 4 2 7 2 

16 

IWH-^Stlfc (10 0) IJficOnlGaAslt 

IZnSeAs/7rS2, flX.tfnamMfc& LTC 1 
^F-^nfcnaZm-p Mg P S, Sei-, £r^y 

IZnSe3K*ftS4, ffittH5, «Atf pH^ttfti: 
LTN#K-:/3ftfcpSZnSe3fc*iftB6, MA« 
pI^Kfttl/TN^H-^nfcpSZni.p Mg P 
S, Sen ^7^ H«7*«tr;mtfpl!^*E«ItU 
TN*« K-^nfe piZnSe+t-y/18 jWH&* 

[0 0 4 3] pIZnSe + t7^18±l: 

tt, X h 7-f ^ttOB D 9 a *f TS«i tf # H 5 
SiO, SiN 5 Ktt£fr&ft*rai|9tfW 

Se+t7^B8 dm A u / P d *ffi^> Autl^) 
J;5fcp«««l 0#3>*# hLTV>*. — ;#* nS 
GaAsSSlOillTB, W^IntS^i^n 

[0 0 4 4] u^iilil:iswn ^ft^5«0H 
^tf)l^6nm0iazni-, Cd, SeifffFl 

*>&jfc**H^#F*«&;rra. n^z 

n S e*i$14^WpIZnS e3t*iftS6^»S 

[0 0 4 5] nSZni-p Mg P S< Sei-« PyyV 
!3^r;plZni-, Mgp S,Sei-, Z 7 y YM 
7<DMg«J«Jtptt«AH0. 0 7, £#:S«U£i*qte 
0U^_«O . 1 4T»D» *<&£t?©^>t***y:/E, 
te&2. 8 7eVT^5o ^tlSCDM g£ftj£Jtp = 0 . 

0 7*cktfSiBJ*ibQ = 0. 14$f«nlZni-p 
Mg P Sq Sei-, ^77Hi3^<kr;pIZn^p M 
g P S q Sei-, >77Hi7UGaAst*ft^f 
So nlZnSeM*!4^plZnSe 
3t»»)I6 0/t>H*Yy^E. «»2. 7 2eVT& 

SftH5**«-r* lazni-, Cd, S 
e*^#FJB0Cd3fi*H:ztt«|jL«O. 14T»0, 
*<Z>£$0>/t>F**y:/E« Iift2. 54eVT* 

££)J®£\ nIZnt-p Mg P S, Sei-, 
HI3Wr;pIZni-, Mgp S, Sei-, 
■ 7 ifiHt« 5 ft««T« ifflZm-. Cd, SeM^ 
#FJifc0DB0/X>F**y:/E« OiAE, &0. 3 
3eVT$)D, naZnSe3tt»i4fe«ttfpaZn 
SeX*«U6&«ttll5*«lJAr«lflZni-. Cd 

1 S e If #PBiO«OA> 1 7^E g CQ^AE 
» teO. 18eVm. nSZm-p Mg P S, Se 
i-< ^75/H13, nlZnSe*W!4 > TifteJi 
5, pIZnSe}t*S®6^piZni.p Mgp 
S< Sei-q FJI7CDX*;]^-A , >FK£p = 

o. 07, q = o. 14, z = o. i 4 cot^tf) ::n£ 
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(KTHW . 
[0 046] nlZm-p Mg P S< Sei-, 
I3^<tr;pi!Zni-p Mg P S q Sei- q 99yHJH 

7 ©j»*tt«pafctt*n*no. 5 ^ma±i:itfn» 

a^MtC^n^Zm-p Mgp S< Se,-, ^7yHB 
3CDJPdttMX.tf 1 A*m, plZm-p Mgp S, Se 

i-c pji7©watt«*»o. 6Mm»ca«n 

nllZn S e^|4^WpiZnS e 

©•wicwsru MtfrmztemMttwetis onmi: 

M«n^o S£tC, piZnSe+t^i8©«tt 

[0 0 4 7] nSZnSeAy77B20f$ 
tt, ZnSetGaAs tOIBKtttor*-Ctt**39«» 

T£COn£/Z n S e /ty 7 ?m 2 &tf-£OD-htf)#/l<£>X 

m$*>>\ jvi&b* \zimifina& * co £ m it r s fc * 

Z n S e OKffRJ* (-100 nm) £ 0 
[0 0 4 8] #tc, ±a<D < k5Jc**sn/t=:©»iSll 

[0 0 4 9] ^©»l*««»r<fc-5*#*W-1f-*» 
JWfcfcHU nlGaAsSSlil:, fclAtftf 

^jRxfcf^+v- (MB E) mz£D. niZnSeM 
y7rS2, niZm- P Mg P Sq Sei-, ^7^F 
S3, nlZnSe3ti$fl4. iiZm-, Cd* S 
elf^pgA^^tti5> plZnSeMSi 
6, p^lZm-p Mgp S Q Sei-g ^7-;H17W 50 
i;pIZnSe+t7^88 *«&Xfe!**5/*;W« 

[0 0 5 0] ±>£<Z)MBE&lC<£5Xt!*^>^JB£^ 
K*HTtt. WAtf, ZnJfC£f<hLTteJ&S9 9. 9 9 
99%<DZn&mi<\ M&mW£l>T\Zm&9 9. 9% 
CDMg£m>, S]jg£f<hLTte9 9. 9 9 9 9%<DZn 
S*fflK SeI^ttTfJIS9 9. 9 9 9 9SJCDS 
e£fflV>£. nIZnSe/\ f 777i2, n^Z 

m-p Mgp Sei- q ^77K13feWnIZn 
Se3t#»JB4<DnS5ptt«tUTOC l(0H-fc!>y 40 

9 9. 9 9 99%(DZnCl 2 £)*-/1> 
hfcUTfflVvrffV^ paZnSe*»»l6» pUZ 
m-p Mgp S, Sei-q Zyy 7 $5<kZfpMZ n 
S e *r y ^ 8 <D vM^ffflht LTCONco H— tr>^ 
IJ«Atf«W^nhD>ft* (ECR) K<fc9«£ 

[0 0 5 1] ^tC, plZnSe^t7^!8^SI: 

ltBD9a*»«n. #fC, ^ICAu/PdR^ 
Au«M2if LTAu/P dtt^AutiOti 50 
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fToT, CWpitll 0£p^ZnS e^-^^^@8 
h£it£o nlGaAsS 
*l(D»lBfcttIn«*©J:5&n««l 1 «»ArT 

[0 0 5 2] dC7)&> a±0«k5fcbTV— 1f-*IJ6^ 
»USfnfcniGaAs«8l *#MtfcDtHftfclMil/ 

[00531 z<Dmi$mm\zi:z>*m<ti'-*f-<Dyt 

^^fc*WH/-1f-<0*-*F#F (SQW) «|£<D» 
teS5£«l£-r£ ilZm-, Cdt SeS^#FJ§E> 
|$»6nmm 03Kte, JtffcCD&ftl;:, gftjg 
W$6nmcr)iIZiii-, Cd« Se»?»FS<h# 
$4nm0ilZnSe Rt£« £ £3?£fc«» h fcHM 
(TQW) m&tte?T^Z>Zt$:m*TZ.(D 

ji<Z>^ff<Dj?£te6 nmX 3 = 1 8nmT^^, 
[0 0 5 4] ®3J;r)W^^cfc5^ 

S^*0^©Sl*lfi«fc<fc*¥**l/--if-©b€r^ 

[0 0 5 5] 2K0»l««S«!»C±**»*U—lf 
-<DlS«JftS«Sl5feLfct^5, S»fc:fe^T»49 8 

[0 0 5 6] K±coi:5^, ;i<Bjlil*JiMfc*n«, 
nlZni-p Mgp Sq Sei-, ^9yHI3, nSZ 
n S e 4 , 5, pi 

ZnSe**8H6*<tffpSZni., Mg P Sq Se 
i., FJB7fcJ:0l'-tfHi»ft»tfU L*t> 

ifflZni-, Cd, Sel^pg 

ZnMgSSe *ft^4lr4MWM& ^ 5 'V HJi<0tf» fc U 
TfflV>fc. SIt*^T»fi»4 9 8 nmTSSfialtBfr 
*ft*3tTl/^t>fiU#V>«««««©SCH»J6** 

m^Tafe ^ c <h 0 -5. 
[0 0 5 7]^tr, e:<D*9!o*2*««trj:S*aM* 

[0 0 5 8] ^<0*2*lS«fcJ:**»»l/--1f-tt. 



—486— 



19 

zt*m*T, % i \z£.z> u~*f-tmm 
tem&z^Tz. m4\zyf:T&5\z, z<Dm2mmm\z 

£Z>*mftV-*f~\Z&\,'>T\Z, «ffil5te, llZn 
i-, Cd, Sel^FSSa, 1 IB Z n S e f$&)g 5 
b^t/iiZni-, Cd, Self^5 ctfMX. 

ms2nrz-mmT#i*mmz:&?z>o c^x. imz 

ni- t Cd, SeIf#P15a^r;iIZni-, C 
d, S e If #pf 5 c OiP^l^nftlW^-tf 6 nm 
Tab 19, lMZnSem&m5b<Dm2\mK\X4nm 

i-> Cd; Self#F15a^lS!Zni- t Cd 
, SeMf#F^5cO)^tt(Dj|t$«6nmX2 = l 2 
nmT&£o 5 OX^W-A> 5 

[0 0 5 9] e:^2^MtX < i:§^frU--tf-Oi3 

[oo6 0] z<Dm2mmm\z^xh, %immnz 

&Z>¥m&l'-+f t -£mm\Z, ZnMgSSe&fl^ft 

&&%m^m-?vfrh&vit^mwi®m<Ds ch« 

[0 0 6 1] ^iC, CCD^CD^3HJ60lItCct^^*#: 

I/— *?-\z^xmw?z>o 

[0 0 6 2] W6\tz:<DmzmMM\z£2>¥mftl<>-if 

[0063] ^eic^Ti:^^ z.omz%mmz£% 

¥&&V—*?-\Z&^X\*. «^.«nMitlTS 
i^H-^tlfc (10 0) IJtoniGaAslS 
l±fc, ^J^«ni^^LTC ltfF-^Stlfcn 
iZnSe/t77r!2, ^Atfn^^^LTC 1 
^H-/$n^nSZni.p Mg P Sq Se.-, 

^ftlfcpiZni-p Mg P Sq Sei- Q 9vyYM7^ 
£ZtM&&pM*M®ltLXN&\!-7-i!tlftr>MZn 

[0 0 6 4] v>MZnSe**y7SS±\zmmm9tf 

Mf&zn, c<D&&m${z&f&£ntc7sh : ?^7tt0m 

□ 9 eL%MCXvmZnSe*<ry7ms\Zpmmmi 
O^^^MTV^it^nSGaAsS^l^l 
®Kln<a!im&l 1^3>^^MT^5ui:H IS 1 H 

mm\z&z*m&i<>~-*f-tmmx$>z> 0 

[0 0 6 5] Z0m^, m&mS}*, WZnSe 
Jl, ZnS» Sei-a I^^diZm-, Cd, SeMlZ 
cfcD^^n^o £ <E^ft/g 5 OJ*£fcU 5-6 

0 nm<Dmm\zm^tl, #£L<te2 0-4 0 nmODfS 

[0 0 6 6] ^ft!5«:Zn S e lie J; 0 fl^t" 
niZni-p Mgp S Q Sei-,^7y HB3fcJ: 
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a? 

tXp^Zni-p Mgp S, Sei-, ^7^HS7C0Mg 
tt*ltptt«*.«0. 2 3, *fcS«*ltqtt«^« 
0. 2 8m £ <Z> jg 5^>H^^y 

Eg te&2. 72eV, nlZni-p Mg P S q Se 
i-,^77FS3^WpiZni-p Mgp S q Se 
i-« ^yy\ i S7<D/^>]^^^y^E t tej$3. 0 5e 
VX$>Z>. nlZni-p Mg P Sq Sd-, 

^7^K13^piZni-p Mgp Sq Sei-q 9 
7-; F^7^tt^5^C0KOA>H^^^7 P E« COM 

20 A Eg &0. 3 3 eVT^ e 

[0 0 6 7] fi5fti5^u = 0. 06<DZnS» 

Sei-. SfccfcO^fST**^ niZm-p Mgp S 
q Sei-q ^77Hi3M^piZni- P Mg P Sq 
Se,., K»7CDMgS^JfcpfctW*«0. 2 

6, *fcS«J«H:qtt«jt»0. 3 1T^o 
<&Stt«5<0/t>H^*y:/E. te#j2. 7 6eV, n 
iZm-p Mgp Sq Set-, 2 ? y PS 3 S^VvM 
Zm-p Mgp Sq Sei-q 9 yy PIB7 <Drt>\*¥* 
y~/Ei Ktt3. lOeVW. nIZn 

a? i-p Mgp Sq Sex-, Zyy Fmz&kZfvMZn 
l-p Mgp Sq Set-, *7yFJB7 2:SttJi5fc(D|W 
W>H*ty^E, OiAE, ttO. 3 4eVT& 

[0 0 6 8] 3 51:, SttB5Sz = 0. 14C0Zn 
i-r Cd, SeSCiOMt^ nlZm-p M 
g P Sq Sei-q ?yy F/I 3 i5<fctf pSIZ m- P Mg 
p SqSei-q F»7<DMgifi/£JtpttWAtf 
0. 0 7, *fcS«SSitQtt*y^ttO. 14We £ 
<Ot*<DgttB5<DA>F*^^^E. i*#j2. 5 4e 
30 V, niZm-p Mgp S Q Sei-q 25*FS3*«fc 
tfpSJZm- P Mgp SqSei- q ^^yFJ!7CD^> 
F^Vy^E. \$m2. 8 7eVW, £<7>^£\ n 
UZni-p Mgp Sq Se.-, ^7yK13^r;pl 
Zm-p Mgp SqSei-q Zryy KH 7 tf&feM 5 £ 
©BO;OH*ty^E, Eg HO. 3 3eVr 

[0 0 6 9] nlZnSeA'77Tl2, nlZni-p 
Mgp Sq Sei-q ^77HI3, *g«J15, p^Zn 
i-p Mgp Sq Sei-q Oyy FB 7 pMZ n S 

- £ n 81 icM^ zr t #t * 5 • 

[0 0 7 0] ::©»3*««fcJ;**»*^--if--<0« 

i|S|«T*SC!)TBlM*«»rs. 
[0 0 7 1] ^©»3**«fc<fcn«, #!©ZnSe 
B, ZnSo Sei-, i^fdiZniM Cd, S eSlZ 
i0»rt*n*ettlB5Off$*U 5-6 0 nm£-h# 

ic^s < a«ntv>* ctiCcto> mi *ss««c * 
50 £^7yHico8fitbtffl^ aatcs^rwefr 
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[0072] mt, z<D&w<Dm4mmm\z£z>*mft 
[0073] c <Df&4 mmmz£z>*mfti>—*f-\z*> 

^X\t, m&f&S&Zni-* Mg.S. Sei-i jfefctf 
«i*OBMtZnSe*&ttZnS. Sei-» 

(mqw) m&zm-rzctzf&^r, mzmmi\z& 

(OgttJf 5 l 

0- 35 nm^ffifflfCjl^n^o 

[0 0 7 41 «tt)i5K:mt<5WS«£Zni-, Mg, 
St Set-i fc«kt)#riiU IT#Pi«ZnSel:i 
DMt^ft, MWI***r«Zni-. Mg, S, 
Sei-i OMgtt«Jfcs^WSiad6Jtttt«AH-€-n 

fno. 1**^0. 1 6\zmttnz>ib\ mx^n^e 
no. 23Mt;o. 2 8icatfn*. ;:<b«£ 

cOnKZrii-o Mg» S< Sew FJB3*5tt:tf 
plZni-p Mg P S q Se:- q £5yF»7<DMg» a? 

nSefif*Pl©;t>l«*tyyE, ttn2. 72e 
Vs niZm-p Mgp S» Sei-, ^7^M3^ 
^p$Zni-p Mgp Sq Sei-« KJB7<D/\*> 
H^y^E, fi»3. 0 5eVT^„ £CD*£\ n 
HZni-p Mgp S< Sei- Q ^7>yF13^Wpi 
Zni. ( Mgp S Q Set-, 2?y H»7 tSttSS K 
^JtSZnS e»?#^Bi:CD«|CD/t>H*^!y^E, 
CDMA Eg teO. 3 3eVm 30 

[0 0 7 5] *fc, ^ttl5l:^»iI^Zni-, 
Mg, St Sei-, \Z&r>mf&L, »T#FB£ZnS 
. Sei-. fc<fcfl^jrr*»&, Kti^nzn 
>-.Mg, St Sei-t <DMgft*Jts45«fcrXS«i«Jt 

-So CD nglZ m-p Mg P S< Sei-, 

^7!yH13^piZm-p Mg P Sq Sei-, * 
7yF87©Mg &/$ J* p & J; S Jt q tt« A. 

n^no. 2 6^cktfo. 3i(;itfn^o 40 

SttJi5fc::fett*ZnSt Sei- t S^#FHtf>/\'> K 
**y?E, tt#32. 7 6 eV, nlZn.-p Mgp S 
, Sei-, KJf 3*>£t;p^Zni- P Mg P Sq 

Sei-q KH 7 0>A> F** y^E, tt*93. 1 

OeVT^. nfZni-p Mg, S, Se 

1- q FJi3£«fclXpfflZ ni-p Mgp S* Se 
i-, Zvv HB7fciStt«5fc*tt*ZnSi Sei-, 
a : f#FHt<DW(D^>F*^y^E. ©MAE, *i 
0. 34eVT^, 

[0 0 7 6] C0)|B4S6*«fcJ:**«#^— »f-©» 50 
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[0 0 7 7] d<MM3Bfc«fcJ;oT'b, 

cfc^^^W-if-^Kfll^ ZnMgSSe*ft§« 

[0 0 7 8] #cK, £oKn®g5^0)££*4M»fr 

[0 0 7 9] H7(X^-T«fc'5t^ C©»5H*WtJ:* 

i ^H-y^nfe (1 0 0) SJ&OniGaAslfi 
lJbte, «AtfnS^ttfttlXC 1 ^H-^nfcn 
iZnSeA*^77§2, «Atf nffMMfcfcUTC 1 
^K-^nfcniZni-p Mgp S Q Se.- fl 
KJB3, «*tfnffl*ttfti:LTC l#K-:/£nfcn 
iZnSef#SS4, SttB5, fljUi p9*Mtt& 
ITN^H-^tlfcpiZ n S eMti 6, Mittf 
pI^««tl/TN^H-^nfcpIZ ni-p Mgp 
S< Se H 99y FB7, Wfcfipffl^flKWfcl/TN 
#K-y*nftpIZnS, Sei-, /i 1 2 &ci:r/0!l*. 
ttpfi^«fttl/TN*«h f -^nfcpSZ n S e*t 

^yH8^n*«H$nrv^. pizns, 

Sei-, Bl 2lt pIZm-pMgp S q Sei- q £ 

plZm-p Mgp S q Sei-q *7y\*m7b<0te¥ 
&&&tZ>rz&lZ, dcDpg/ZnS, Sei-, S 1 2 CD 

[0 0 8 0] 2KD«^, piZnSe^^l8feA 
l^pIZnS, Sei-, 2©±»«BttXh7-f ^* 

[0081] ±a<7>xh^-f ^8Bano«»© 

plZnS, Sei-, 112±6C^ «*.«#£*t3 0 
OnnKDTMt (Ah Oj ) N*&ft*!tUMI9tf 

M^ntt^, ^ur. xh^^fttopizns 

e^7^18 *5<fct«ftft» 9.hl:p ««* 1 0 i)Wf$. 
$ntl^, COp««tl0tfpIZnSe*ty^ 

rcDp^mgl 0 tUTtt, WAtf* H$*U0n 
mOPdii)P*#l 0 OnmCDP tmtm%&3 0 0 
nmOAuSt^MLfcAu/P t/PdfS^ 
m^btlZ. nlGaAsSfil^lifiCIt en 

A«I n^ffiCD^&nflm&l l^>^^hLW 

[0 0 8 2] d CDS8 5 IUfi«lCJ;5*»* V-tf-fcfc 
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*S»fi*l«jJcSS^-»o«fi8«®cD^ ft 
3t^Dffl$n*7n>M«©*fflJc»»S 7 4 nmco 
Ah 0 3 Rl 3tJ»S3 lnmOSilH^^ 

ft fflStlfcH U 7 

K©aiSI:fWS7 4nmC!)Al2 0 3 Rl 3 3 

i nm<Ds iii 4 2mmmmLfc^mm^a-v' 
-f>y*nrv>«, ccr, au Osintsu 

©S»*tt7 0%T&D, U7«©«lB©R»*tt9 5 

AtfJS$*t9nm©ia!Zni-. Cd, Seif#Fi 

nSe %«IUi 4feWpIZnSe ft*SfeJ§ 6 

[0 0 8 4] niZm-r Mg P S< Sei-, 9?vY 
ms$>&XSvMZni- 9 Mg P S q Sei- q PvvYM 
7©Mg»«Jtptt*!A«0. 0 9, *fcS»«JtqB 
WA«0. 1 8T&D> Wt*©;t>H*fy^E, 
«7 7KT»2. 9 4eV?^, cn&«)MgttJ«Jt 
p = 0. 0 9*±t^SjfiricJtq = 0. i8£#-r*ns! 
Zm-p Mg P Sq Sei-, ^ Hfl 3;fecfctfp3!Z 
m-i Mgp S, Sei-, 2*7v Fl7ttGaA8 

*fc, fcteff5£#|&T* ISZxu-. C 
d. SeM^FBOCdlftftJtzttflfBAtfO. 1 9T 
&D> *0tfM>|«*ty^E, ft7 7KT?»2. 
54eVT&£« nfflZm-p Mgp S, S 

ei-q ^7^HS3^r;pIZni-p Mg P S, Se 
i-q ^77Hi7^fti5«nilZn.- I C 

Eg ttO. 40eVC255o 

[0 0 8 5] niZm-p Mgp S, Se 

i-q ^77 KJI3<0££ti:W*.fcfl. 5*inn?&rh>F 

*E«r»«fcNi> -na <fc*:u nd «h^-- mm, n 

S. nSZnSe*WW4©Wimtf8 0nmT 
*D, ^ttftflBSteNo -Na T0tl;ttf5Xl 0 I7 cm 
- 3 T&£, paZnSe**M6(OiPStt«A 
«8 0nmT»D, 7M4HMEI2Na -Nd T«Atf5 
X10 n cm- 3 W, plZni-p Mgp S, Se 

«#J««HNa -NoTM«2X10^cm- s ?fc 
piZnS, Sei-, Jfl 1 2 <Z)J££te«*.tf 0 . 8 

17 cm- 8 -Cfe^o piZnS e*^y:/Ji8 cDJ?£te0j 
Atf4 5nmT*D, ^«*»K«Na -Nd "CWAtf 



(13) &gf¥6-3 34 2 7 2 

24 

8xl0 17 cm- 3 Wo nIZnSeA*^7r 

[0 0 8 6] C©»5*lK«fc«fe**#*V— tf-©* 
SSfiLKWJAtf 6 4 0 MmtC^«n, £(D&fi»g# 
f»Ifc^It&*fRl©«tt«^«4 0 0 ^ml:ltfft5. 

[0 0 8 7] &\z, ±«©J;5K:*rt3nftc©*5* 

So 

[0 0 8 8] r<0«5«««K:i**»#^--if-*» 
10 jfrr*fcfct, 3£f, nSGaAsS«l±C, «*ttM 
BEa^,fcD«l*«d6ftiB«2 8 0 , CT, nlZnSe 
Ay7rI2» niZn,- P Mgp S, Sei-, £5? 
KH3, nfflZnSe3t*R»4, ifflZm-. Cd, 
SeJB^FR* 5, pSZnSe**iS 

me, pizm-p Mgp Sq sei- q 

plZnS, Sei-.I12*J;tfpSZnSe*ty 

[0089] ±aoMBEjsjc±«xt:^*->^;naEft 

iCfe^TIt, Znifitl/Tiat 
a? S99. 9 9 9 9XOZnS«^, MgBBtl/Tffl» 
S99. 9XOMg*fflV\ SI»^bTH9 9. 9 9 
9 9XOZnSSfflK S e«»t l/Ttt«« 9 9. 9 
9 9 9%0Se^l^o nS!ZnSe;^7r 
»2, nSIZni-p Mg P Sq Sei-, jr7yH13* 
^CXnfflZnS e3t»»JB4<OnS(^|fi«tUTOC 1 
<DH-K>iai«*tfHft9 9. 9 9 9 9%©ZnCl 
z «H-/t>btUr*lf»Tff5. l81MI«tH« 
fc, pSZnSe««itI6, pSZni-, Mgp S Q 
Sei-, ^77HB7^J;tfpIZnSe^t^^JB8 
59 OpS^Mfthbr<DN<DH-t!>^ ECRfc«fcD 

[0 0 9 0] pIZnSe*ty^JB8±l:»fS 

:o^w^->STx^tirpa 

ZnS, Sei-, ® 1 2<0/92;£ft<Z)&*£WXy h 

xy^>^aox7f>ytSo cniaot, p 

IZn Se + t7yS8^WpfZn S, Sei-,® 

[0 0 9 1] ±«OX^f>^:ffl^l/yXh 

49 ^^->«r»Lfc**^BfcA I2O3 R«XffiX*L 

oT, X h^^S^CD^CDp^ZnS, Sei-, 
Hi 2±lZ(DfrA It Oa ■4»6&*ttM9 4t#j£3 

[0 0 9 2] Xh^^RfiDpSZnSe+t 
7^i8^^S®9(0i®l:Pd^ PtK^ 
Au»£JI&*fflR*l/rAu/P t/Pdl»6« 
5p«Ml 0«RfcU *©«*»lCiKi;TIIMHI* 

50 fr^T, :<Z)pffltS10§piZnSe^tyyi8 
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\Z*-*y>?3>*>7h'ZlZ%. nlGaAsl 

s« 

[0 0 9 3] &L±.<D£*>\ZVTU-"*f-mfc& 
»*jnfcnSGaAsl«l*«A«i6 4 0//m(D 

j£tcJ:9> 7D>h^0^MiCA I2 0 3 &13£Si 
^ 1 4tfrbf&Z&MJ&*Wl&rrz£t*>\Z* V7M<D 
JRPilrA li O3 Rl 3<hS lHl4t^2M»!»0JI 

[0 0 9 4] C:G)»5l6*«^J:**##Wlf-oS 
B (2 9 6K) fc*«-*3tffl*-«»«MtftttA««* 

5 k A/ cm 2 ©U*^««8E«*Jnifc»j6 
ftA«W£/W*WK:»L&»£©L*V> 

ibte«j4 2raAT*5. ttASSSfca 
««fc«U^»^©3ISW*-«*4»tt©»)ett, sa^ 
SS£5 0 0mA/#<Dj£$TO^S 1 0 OmAfcifttaS 

s, «IOjgLJSKlmsTffofc. H9*6to**A5 
tc, ttA««ft^;UXWCKUfc»*feJ:tflil«»fc* 

bfc»-&<Dxn-^ss*s d ^n^no. 3 4w/a 
*3<fct;o. 3iw/at$)^o w*r-»s<&L€rv>« 
^»*p««*l 0*5j;tfn<I!!l**£l lracomju^H 

[0 0 9 5] HI Ott2KO»5*BWCJ:****^- 
tf-fcfiffl (2 9 6K) T?«fi3#&fc£<B583fc;*'^ 

n*n5 2 1. 6nm:fe<fctf5 2 3. 5nm©jftSTR 

[0 0 9 6] K±©^fc*6to39»S±5lC, Z.<Dmsn 
tem\Z£ft\& *»fc*V>T**5 2 3. Bnmtil 

[0 0 9 7] £Lb> ^(Z>*MO*Hi«fC^liT*ffWt 

[0098] ±mwmifmm* »2*n«* 



(14) 4*Bi¥6-3 3 4 2 7 2 

»»IB4*J:tfpa[ZnS e3fc*ftJB6<Dftfa0fci3! 
Z n S e#*«JB£fflCvr fcj;^. 
[0 0 9 9] *&, ±a©Jm*««fc*V^Ttt, Stt 
I5HiaZni-, Cdi SeS^#FB£W1C«fcD#i 

«snr^*#, costtEsa, wcioTit h 

1 1 ic^fi: 3 fc\ HZnSegil5b> ilZn 

1-1 cd. semTX^ms 1 mznsemm 

iiZni-, Cd. S eif#Fg5 acDJP£ 
i0 liWtf6nmT*0, i S!Z n S e 5 b#£tf 
iiZnSe KM 5dOK tt«jUi**H?tl 4 n m 

[0100] H«r^ ±mom2nmm\z&\iz>m&m 

5 ft, »-&fc±oTtt, Hi 2ft^T£5J;:, iSZn 
SeWSBSb, iSZn,-, Cd* Self#p»5 
a, IHZnSeBSJlSd, ifflZm-. Cd, Se 
m^ftpm 5c^iS!ZnSe PSSJI 5 e 
■ Lft^Mff#PIHltLTftJ:^ ZlET, ISZ 
tii.. Cd, Self^FlSa^tfiiZni-; C 
a? d, S etf 5 c Ol^i^nf nm 
T»D, liZnSelSISiSb, i §2 Z n S e gig® 
5d^llZnSe KM 5 e ©JKtM! Atttn 

[0 10 1] Sft, -bSSOlB 1 5 3fOB«gCc« 

I^T, plZnSe*ty^B8±l:c©pS!ZnSe 

fipIZnTe+ty^WWU ^OpKZnTe 

TfcJ;^. ^OpSZnTetty^ltpS 
50 ZnSetty^i8t 0>»&«K::fe V^»T plZnSe 
^^!y^»8«llC««$nsS^»WC, plZnTe 
^S«Slf#PiipaZnSe*5«5l»Mi& 
SSSfc«JiUfc«IJfi©*«*?#F (MQW) 

a^ipfi^ pIZnSe^piZnTe 

*> <D*^ LTIE?L*#i» h 'J >y <fc 0 

ffil 0 h»tteDifi±&B*zfc#«Jtre* 

40 So 

[0 10 2] ±^<OSl^JS«-»5^»MtC*5 
UTtt. p!ZnSe»16, piZm-p Mg„ 
S« Sei-a ^5yHl7, pIZnS, Sei-, Ji 1 
2*J:tXpfflZnSe*^y^Ji8 0pffl^»B*tbT 

[0 10 3] SSlC, Jt36©*l*lS«-*5*K«fc 
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[0 10 4] 

tt, ZnMgSSeM^»*##^^y FUttim 
[0ffiOflS*fttfcW] 

[HI] C©«98©JBl^«fccfc**W#W1f--* 
[0 2] toWHoaiSOSWfcift^tW^V-lf-o 
[0 3] t©»?HO»l*ll«teJ:**»*W1f--© 

So 

[04] C«)»M«>»2llJ8«JC«k*^»«:k- If-C 

[05] C©»M«JB2Sat«te±*¥W#^--1f--fl!) 

[0 6] d<0«W<0!S3*l««fccl:**«#:W— If-S 
*TSrK0Tfc£ o 

[07] CO»M(0»5*lfc«fcJ:**»*W1f--* 
[08] CO«M©*5**«|JcJ:<5¥«W»:^-1f-S 

[0 9] ^©*w©*5*K«K«fc^*»#^-if-a) 
[010] c:o»9Ho»5*««Hci**«*U— tf- 



i<7 



[011] cti!>»na>iKi«ttfiox»n«R9rr«fc 
[012] z.<Dmw<Dm2&ffim<D&&m*KtwT%tt 
[013] DH«BB*»r**»*^— tf-**r;sc 

[014] DHi»**t**i»l/-9 l -l:*tt6)| 
$7 OnmOZnSS egtti^507*hH*yt 

[#*l<0»W] 
1 nIGaAsSS 
n!ZnSe/b77l 
nlZni-p Mg P S, Sen itvyVM 



2 
3 
4 
5 
6 
7 
8 
9 

9 a 
1 0 
1 1 
1 2 
1 3 
1 4 



nlZnSeXiM 



pIZnSeMSi 

PlZni-p Mg P S q Sei-, 9?yYM 
piZnSe^rt^B 



MP 
Pi 
nflNtti 

piZnS, Sei 
A 1 2 Oa K 
S IK 



[01] 



[02] 




Ec 



(\ V \ < A \ N < \ \ \ <\- 




9 £»* 

J 8(P) pBZciSeJf * 

[ p )p«ZD l ..M«.S,Se,..;7THl 
(P) pSZnSeJtiM 

5 t*ft* 

3(n) nBZfl,-,Mg,S,S ei .,;7rKl 
~-2(n) tiffiZixSeA* 7t ■ 

7(n) n$G»AsI« 



*~i — i T 

2B7 272 254 

B,(cV,|l) 



11 ufl«« 



[05] 



,PfiZnSeX9tt« 

. ifflZn, -.Cd.Se*^^^* 

- i&Z&SeHBJI 



—491— 



(16) 



#M¥6-3 3 4 2 7 2 



[04] 



[01 1] 



Cd.Seif^FI 



J^5a ifiZn^.Cd.SelfSFI 



-5d ISZnScRSM 

■5a iszn,. lC d l s«*T»Pi 

-5b i9ZnSe««« 



[01 2 J 



[03] 



5- 




ISZnSeMU 
5C ifiZni.,Cd.Self#^« 
5d IfiZnSeftftjf 

5b iizdsciiii 




500 



1000 



1500 



[06] 



[09] 




-9 

-8(p) pSfZnSe* + -y 7"» 

-5 vtnm 

"~ 3(n) nfZnW ME,B,Se l .,;? 7 |rJ| 
•1(n) nfiCaAsHC 



a 
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(17) 



#§l¥6-3 34 2 



io past 




( 8( P )pBZnSe*t 7 ri 



l2(p)pBZoS.Se, 
•'7(p)pJBZn 1 - 1( Mg J .S,Se, 



"4(c)oSZnSeXltff 
^ Ko}nSGaAstK 



1 1 oici 
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(18) 
[HI 43 



#B§¥6-3 3 4 2 7 2 




*Sc«i&;n^ii:fi;f[6TB7#35^ v~ 
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